Prevalence, pattern, and determinants of placental malaria in a population of southeastern Nigerian parturients  by Ezebialu, Ifeanyichukwu U. et al.
International Journal of Infectious Diseases 16 (2012) e860–e865Prevalence, pattern, and determinants of placental malaria in a population of
southeastern Nigerian parturients
Ifeanyichukwu U. Ezebialu a,*, Ahizechukwu C. Eke b, Dorothy A. Ezeagwuna c,
Chukwuemeka E. Nwachukwu d, Francis Ifediata e, Chinenye U. Ezebialu f
aDepartment of Obstetrics and Gynecology, Anambra State University, Awka, Anambra State, Nigeria
bDepartment of Health Policy and Management, Harvard School of Public Health, Massachusetts, USA
cDepartment of Medical Microbiology, Nnamdi Azikiwe University Teaching Hospital, Nnewi, Anambra State, Nigeria
dCenter for Family Health (CFH), Abuja, Nigeria
eDepartment of Hematology, Nnamdi Azikiwe University Teaching Hospital, Nnewi, Anambra State, Nigeria
fDepartment of Medical Microbiology, Nnamdi Azikiwe University, Awka, Anambra State, Nigeria
A R T I C L E I N F O
Article history:
Received 24 March 2012
Accepted 3 July 2012
Corresponding Editor: William Cameron,
Ottawa, Canada
Keywords:
Placental malaria
Pattern
Determinants
Histology
Peripheral parasitemia
S U M M A R Y
Background: Placental malaria is a complication of malaria in pregnancy and is associated with adverse
outcomes. Its burden is highest in Sub-Saharan Africa, but despite this, data based on histological
analysis are scarce from this region.
Methods: Questionnaires administered by the researchers were used to obtain information from
parturients at a university teaching hospital in southeastern Nigeria between April and November 2010.
Maternal blood and placental blood were collected for analysis. Placental blocks were taken for
histological analysis. Statistical analyses were done using SPSS v. 17.
Results: Three hundred and sixty-ﬁve placentas were analyzed, out of which 254 showed histological
evidence of malaria parasitization, giving a prevalence of 69.6%. Of the 254 placentas, 23 (9.0%) showed
active infection and 196 (77.2%) showed active-on-past infection, while 35 (13.8%) showed past
infection. Rural residence, hemoglobin genotype AA, not receiving intermittent preventive treatment in
pregnancy (IPTp), and not sleeping under insecticide-treated bed nets (ITN) were signiﬁcantly associated
with placental malaria. Placental parasite density was inversely related to parity.
Conclusions: This study showed that the prevalence of placental malaria in southeastern Nigeria is high,
and demonstrated that the mean parasite density was inversely related to parity. Signiﬁcant factors
associated with placental malaria were also identiﬁed. Appreciation of these signiﬁcant factors will
assist program managers in implementing the strategies for the prevention of malaria in pregnancy.
 2012 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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Placental malaria has long been recognized as a complication of
malaria in pregnancy in areas of stable transmission, and is
particularly frequent and more severe in primigravidae.1 In clinical
practice, maternal peripheral parasitemia is used to detect malaria
during pregnancy. However, it has been shown that while
peripheral parasitemia may remain below the levels of micro-
scopic detection, these parasites are detectable in the placenta.2,3
Although the mechanism for placental parasitization is not yet
known with certainty, certain parasite strains have been on the
increase in pregnant women. It has been suggested that these
strains are able to selectively infect the placenta due to their ability* Corresponding author. Tel.: +234 8034723600.
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http://dx.doi.org/10.1016/j.ijid.2012.07.014to adhere to the chondroitin sulfate A (CS-A) receptors on the
syncytiotrophoblast.2,4
The prevalence of placental malaria varies in different study
populations depending on the population characteristics and the
diagnostic methods used. Various methods are available for the
diagnosis of placental malaria. However, histological analysis of the
placenta is more sensitive and has been considered the gold standard
for the diagnosis.5,6 Researchers have studied the pattern of placental
malaria and in most cases have found no correlation between
placental and peripheral parasitemia.1 In a series of 357 women,
Matteelli et al.6 observed 123 discordant results: 93 women had
placental infection without peripheral parasitemia and 30 had
peripheral parasitemia without placental infection. The pattern of
placental malaria may also represent the timing of such infection
during pregnancy. Menendez et al.7 studied 112 placentas histologi-
cally and reported that 9.5% had parasites only (new infection), 40.3%
had malaria pigment only (past infection), and 25.7% had both
parasites and pigments (active-on-past infection).ses. Published by Elsevier Ltd. All rights reserved.
Table 1
Socio-demographic characteristics of the respondents (N = 365)
Characteristics Frequency Percentage
Age, years
20–24 48 13.2
25–29 122 33.4
30–34 120 32.9
35–39 60 16.4
40 and above 15 4.1
Parity
0 78 21.4
1 95 26.0
2–4 150 41.1
5 and above 42 11.5
Education
Tertiary 111 30.4
Secondary 210 57.5
Primary 35 9.6
No formal education 9 2.5
Booking status
Booked 313 85.8
Not booked 8 2.2
Booked elsewhere 44 12.0
Residence
Urban 234 64.1
Rural 131 35.9
Social class
Upper 57 15.6
Middle 267 73.2
Lower 41 11.2
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regions, including Nigeria. Despite this, there is a paucity of data on
the pattern and risk factors for placental malaria within the
country. This study was designed to determine the prevalence as
well as determinants of placental malaria in a group of parturient
women in southeastern Nigeria. The study aimed to determine the
relationship between placental malaria and certain socio-demo-
graphic characteristics. The study also aimed to determine the
relationship between parasite density and certain population
characteristics.
2. Methods
This cross-sectional study was conducted among women who
delivered at Nnamdi Azikiwe University Teaching Hospital, Nnewi,
in southeastern Nigeria, between April and November 2010, a
season predominantly characterized by rainfall. A sample size of
322 was calculated using the prevalence rate documented in a
different study. Provision was made for 20% attrition, bringing the
sample size to 387. Three hundred and ninety consecutive women
who were admitted to the labor room in the active phase of labor
and who met the inclusion criteria were recruited into the study.
Women who had a febrile illness at the time of admission, had
multiple gestations in their index pregnancy, whose pregnancy
was less than 28 completed weeks, and those who had other
medical complications, as well as women who did not give their
consent, were excluded from the study. The study design was
approved by the ethics committee of the hospital.
Eligible women were approached for recruitment and those
who consented completed the semi-structured researcher-admin-
istered questionnaire. Maternal venous blood was then collected
by venipuncture into an ethylenediaminetetraacetic acid (EDTA)
bottle. The progress of labor was then managed according to the
departmental protocol. After delivery of both the baby and the
placenta, the maternal surface of the placenta was washed with
normal saline and then incised with a scalpel and placental blood
collected with a syringe into another EDTA bottle within 1 h of
delivery. The specimens were coded to correspond with the codes
on the questionnaires for easy identiﬁcation. These samples were
then sent to the hematology laboratory for processing. Three full
thickness placental blocks measuring about 2 cm  2 cm  1 cm
were taken from the placenta. The biopsy specimens were ﬁxed in
20 ml of neutral buffered formalin and sent to the histology
laboratory for processing.
In the hematology laboratory, thick smears of the two blood
specimens (peripheral and placental blood) were prepared on
coded glass slides. The slides were allowed to dry and then stained
with 3% Giemsa stain for about 30 min, rinsed with water and
allowed to dry. The slides were then viewed under a microscope
using oil immersion at 100  magniﬁcation. Staining of the slides
and parasite counting were done by a medical laboratory scientist
working in the hematology laboratory who was blinded to the
results of the histology. Initially, the ﬁlm was examined for the
presence of parasites. The presence of one parasite per 100 high-
power ﬁelds was considered a positive test. Two hundred high-
power ﬁelds were examined before a slide was considered
negative. The parasite densities of the positive ﬁlms were
determined by counting the number of parasites in relation to
the standard number of leukocytes per microliter. If after counting
200 leukocytes 10 or more parasites were seen, this was recorded
as the number of parasites per 200 leukocytes. If fewer than 10
parasites were counted, more leukocytes were counted – up to 500
– and the result recorded as the number of parasites per 500
leukocytes. Parasite density was then calculated using the formula:
number of parasites/number of leukocytes  8000 = parasites/
microliter of blood.8The placental biopsies were transferred to the histopathology
laboratory, embedded in parafﬁn wax, and processed using
standard techniques. Sections 5 mm thick were made and stained
with hematoxylin and eosin (H&E) and then examined by light
microscopy. The histology slides were processed and stained by a
laboratory scientist with the participation of the researcher and
examined by a consultant histopathologist who was blinded to the
results of the thick ﬁlm microscopy. The pattern of malaria
parasitization of placental tissue was graded according to Bulmer’s
description and previously used by Adebami et al.9 as follows:
grade 0, no evidence of malaria parasite or pigment; grade 1 (active
infection), parasites and pigments in maternal red blood cells in
the intervillous spaces but no pigment in ﬁbrin or cells within
ﬁbrin; grade 2 (active-on-past infection), parasites and pigments in
maternal red blood cells and pigments in ﬁbrin or cells within
ﬁbrin; grade 3 (past infection), parasites not present but pigments
conﬁned to ﬁbrin or cells within ﬁbrin.
2.1. Statistical analysis
A descriptive analysis of the results was done using SPSS v. 17
(SPSS, Chicago, IL, USA) and the data presented as tables and
percentages. Means of numerical variables were compared using
the Student’s t-test. The Chi-square test was used for the test of
association between variables using histological evidence of
placental malaria as the dependent variable, and p < 0.05 was
considered signiﬁcant (providing 95% conﬁdence intervals).
Multivariate analysis was done using multinomial logistic regres-
sion.
3. Results
3.1. General characteristics of the women
Three hundred and ninety women were recruited for this study.
Of these, 25 (representing 6.4% attrition) were not included in the
analysis: 10 slides were not read because they were not properly
Table 2
Predisposing factors for placental malaria
Variables Number Histological evidence of placental infection, n (%) Malaria parasitemia in placental blood, n (%)
Positive Negative p-Value Positive Negative p-Value
Gravidity 365 0.062 0.373
Primigravida 78 61 (78.2) 17 (21.8) 46 (59.0) 32 (41.0)
Multigravida 287 193 (67.2) 94 (32.8) 185 (64.5) 102 (35.5)
Residence 365 <0.001 0.249
Rural 131 112 (85.5) 19 (14.5) 88 (67.2) 43 (32.8)
Urban 234 142 (60.7) 92 (39.3) 143 (61.1) 91 (38.9)
Had fever 347 0.007 0.123
Yes 163 127 (77.9) 36 (22.1) 95 (58.3) 68 (41.7)
No 184 119 (64.7) 65 (35.3) 122 (66.3) 62 (33.7)
Received IPTp 347 <0.001 0.041
Yes 249 137 (55.0) 112 (45.0) 164 (65.9) 85 (34.1)
No 98 76 (77.6) 22 (22.4) 53 (54.1) 45 (45.9)
Hb genotype 323 <0.001 <0.001
AA 270 182 (67.4) 88 (32.6) 182 (67.4) 88 (32.6)
AS 53 18 (34.0) 35 (66.0) 18 (34.0) 35 (66.0)
HIV status 365 <0.001 <0.001
Positive 108 95 (88.0) 13 (12.0) 105 (97.2) 3 (2.8)
Negative 257 159 (61.9) 98 (38.1) 126 (49.0) 131 (51.0)
Social class 330 0.032 <0.001
Upper 52 45 (86.5) 7 (13.5) 15 (28.8) 37 (71.2)
Middle 241 166 (68.9) 75 (31.1) 166 (68.9) 75 (31.1)
Lower 37 28 (75.7) 9 (24.3) 22 (59.5) 15 (40.5)
Used ITN 343 0.066 0.034
Yes 89 56 (62.9) 33 (37.1) 48 (53.9) 41 (46.1)
No 254 186 (73.2) 68 (26.8) 169 (66.5) 85 (33.5)
IPTp, intermittent preventive treatment during pregnancy; Hb, hemoglobin; ITN, insecticide-treated bed nets.
Table 3
Mean placental parasite density by selected population characteristics
Variable Mean parasite density p-Value
IPTp <0.001
Yes 15.84
No 30.20
ITN <0.001
Yes 14.92
No 30.49
Hb genotype <0.001
AA 29.75
AS 10.87
HIV status 0.830
Positive 26.69
Negative 25.85
Residence 0.951
Rural 26.50
Urban 26.26
Age <0.001
30 32.16
>30 19.01
Gravidity 0.047
Primigravida 35.9
Multigravida 23.75
IPTp, intermittent preventive treatment during pregnancy; ITN, insecticide-treated
bed nets; Hb, hemoglobin.
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remaining 365 subjects were used in the analysis.
The modal age range was 25–29 years, which accounted for
33.4% (n = 122), followed closely by 30–34 years (n = 120, 32.9%).
Nine women (2.5%) did not have any formal education. Two
hundred and ten women (57.5%) had a secondary school education,
while 111 (30.4%) had a tertiary education. The socio-demographic
characteristics of the subjects are shown in Table 1.
3.2. Prevalence and pattern of placental malaria
Histological evidence of malaria infection was seen in 254
(69.6%) placentas studied. Of the 254 placentas, 23 (9.0%) showed
active infection and 196 (77.2%) showed active-on-past infection,
while 35 (13.8%) showed past infection. Histological evidence of
active infection was therefore seen in 219 samples, giving a
prevalence of 60%. On the other hand, 231 (63.3%) placental blood
samples studied by light microscopy showed positive malaria
parasitemia, with a mean parasite density of 41.6  38.5/ml. Two
hundred and sixteen (59.2%) maternal peripheral blood samples
studied showed positive malaria parasitemia, with a mean parasite
density of 45.0  32.7/ml.
There were 202 discordant results between placental histology
and maternal peripheral blood microscopy: 120 samples showed
negative peripheral blood ﬁlm but histological evidence of
placental parasitization, while 82 samples showed no histological
evidence of placental parasitization and positive maternal
peripheral blood parasitization. A similar pattern of discordance
also occurred with placental blood: 44 women had peripheral
parasitization but no placental infection, while 59 had placental
infection without peripheral infection.
3.3. Predisposing factors to placental malaria
Potential risk factors for placental parasitemia were studied in
univariate analysis (Table 2). Histological evidence of placental
malaria was most common in the age range 25–29 years (n = 95,37.4%), followed by age ranges 30–34 (n = 78, 30.7%), 35–39
(n = 44, 17.3%), 20–24 (n = 29, 11.4%), and 40 years and above
(n = 8, 3.1%). This, however, did not reach signiﬁcant levels (Chi-
square = 9.3, df = 4, p = 0.053). The majority of the primigravid
women (78.2%, n = 61) showed evidence of placental infection, but
this did not reach a signiﬁcant level (Chi-square = 3.48, df = 1,
p = 0.062). Using the placental blood, however, the mean parasite
density was signiﬁcantly higher in the placentas of primigravid
women than in multigravid women (p = 0.047; Table 3) and
decreased consistently with increasing parity (Figure 1). Although
the mean parasite density decreased generally with increasing age,
the steady and consistent decrease that was associated with parity
was not observed (Figure 2).
Figure 1. Relationship between mean parasite density and parity of the subjects.
Table 4
Multinomial regression analysis model of factors associated with placental malaria
(histology)
Factor Odds ratio 95% CI p-Value
Age, years
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effect on placental parasitization. Of the 131 women who resided
in rural areas, 85.5% (n = 112) showed histological evidence of
placental infection, whereas 60.7% (n = 142) of the urban dwellers
had placental parasitization; this difference reached a signiﬁcant
level (Chi-square = 24.4, df = 1, p < 0.001). One hundred and sixty-
three patients had fever in the antenatal period. Of these, 127
(77.9%) had placental infection. Febrile illness was therefore
signiﬁcantly associated with placental malaria (Chi-square = 7.3,
df = 1, p = 0.007).
The presence of histological evidence of placental malaria was
signiﬁcantly associated with peripheral parasitemia (Chi-
square = 23.8, df = 1, p < 0.001). Peripheral blood parasite density
also correlated well with placental blood parasite density
(r = 0.421, p < 0.001). Hemoglobin genotype AA was also signiﬁ-
cantly associated with placental infection (Chi-square = 21.02,
df = 1, p < 0.001).
One hundred and eight women had an HIV infection in this
study. Among these HIV-positive women, 95 (88.0%) also had
placental malaria. When compared with the 159 (61.9%) HIV-
negative women who also had evidence of placental infection, it
showed that HIV positivity was signiﬁcantly associated with
placental malaria (Chi-square = 24.47, df = 1, p < 0.001). ThereFigure 2. Relationship between mean parasite density and age of subjects.was, however, no signiﬁcant difference in the mean placental
parasite density in the two groups (p = 0.830; Table 3). A subgroup
analysis of the HIV-positive subjects showed that 95 women
received antiretroviral (ARV) drugs in the antenatal period while
13 did not. Out of the 95 HIV-positive women who received ARVs,
83 (87.4%) had placental malaria. This was lower than the 92.3%
(n = 12) of the HIV-positive women who did not receive ARV drugs
but still had placental malaria, although the difference did not
reach signiﬁcance (p = 0.515). However, the mean placental
parasite density was signiﬁcantly higher in the HIV-positive
women who did not receive ARV drugs (p = 0.006).
In this study, 249 women received the combination of
sulfadoxine–pyrimethamine for intermittent preventive treat-
ment in pregnancy (IPTp) of malaria. Out of this number, 55.0%
(n = 137) had a placental infection, while 77.6% (n = 76) of those
who did not receive IPTp had a placental infection. The non-use of
IPTp was therefore signiﬁcantly associated with placental malaria
(Chi-square = 15.06, df = 1, p < 0.001). Again, when the parasite
density was considered, the mean density was signiﬁcantly higher
in those who did not receive IPTp (p < 0.001; Table 3). Two
hundred and ﬁfty-four women did not sleep under insecticide
treated bed nets (ITNs) the previous night, of whom 73.2% (n = 186)
had placental malaria. This was higher than the 62.9% (n = 56) of
women who used ITNs the previous night but still had placental
malaria. However, this did not reach statistical signiﬁcance (Chi-
square = 3.37, df = 1, p = 0.066). The mean placental blood parasite
density was signiﬁcantly higher in those women who did not use
ITNs the previous night (p < 0.001) (Table 3).
These potential risk factors were further subjected to multino-
mial logistic regression. Finally, only rural residence, hemoglobin
genotype AA, non-use of IPTp, and non-use of ITN remained
signiﬁcant. The multinomial logistic regression is shown in Table 4.
4. Discussion
This study documented a placental malaria prevalence of 69.6%
using placental histology among 365 women who delivered at
Nnamdi Azikiwe University Teaching Hospital, Nnewi. This ﬁgure<30 0.784 0.44–1.39 0.402
30
Gravidity
Primigravida 1.204 0.57–2.54 0.627
Multigravida
Residence
Urban 0.297 0.145–0.608 0.001
Rural
Hb genotype
AS 0.146 0.043–0.498 0.002
AA
HIV status
Positive 0.734 0.409–1.319 0.302
Negative
Had fever
Yes 1.382 0.779–2.453 0.268
No
IPTp
Did not receive IPTp 2.770 1.515–5.064 0.001
Received IPTp
ITN
Slept under ITN 0.367 0.187–0.719 0.003
Did not sleep under ITN
CI, conﬁdence interval; Hb, hemoglobin; IPTp, intermittent preventive treatment
during pregnancy; ITN, insecticide-treated bed nets.
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prevalence of 33.9% in Maiduguri, northeastern Nigeria, using
placental histology.3 It is also higher than that reported in other
studies that have used placental blood in Nigeria.10–12 When
compared to results from other African countries, there were
mixed results. The prevalence is higher than that reported by Adam
et al. who reported a prevalence of 32% using placental histology in
Sudan.13 It is, however, lower than the prevalence of 75.5%
reported by Menendez in Tanzania.7 These differences may
represent environmental differences in the study populations.
Nnewi is located in a rainforest region where malaria vectors are
more likely to thrive. Poor drainage systems that characterize the
environment provide good breeding sites for the vectors. Again,
sample collection was done mainly in the rainy season during
which the vectors also thrive. These may account for the high
prevalence of malaria parasitemia in this study.
The most common histological pattern of placental parasitiza-
tion in this group of women was active-on-past infection (grade 2),
followed by past infection (grade 3) and then active malaria
infection (grade 1). This is slightly different from observations in
Sudan and Tanzania, where past infection was more common.7,13
The results of this study are similar to the results of the study by
Matteelli et al.,6 as it showed 120 discordant results between
placental and peripheral parasitemia. Placental parasitemia
without peripheral parasitemia may be a feature in women who
have previously been treated with clearance of peripheral
parasites. On the other hand, peripheral parasitemia without
placental infection may occur in early malaria infection, especially
if parasitemia is low. Previous studies5,14 have demonstrated that
histological examination of the placenta is superior to placental
blood thick ﬁlm microscopy in identifying placental infections. The
present study also supports this ﬁnding, as the prevalence of
placental malaria was higher with histological examination
(69.6%) than with placental blood microscopy (63.3%). This
superior detection of placental malaria by histology may be due
to the ability of histology to identify the evidence of past infections,
a quality that may not be seen in thick ﬁlm microscopy.
Despite the high prevalence of placental malaria in this group of
women, it is important to also note the relatively low parasite
density in them. The mean placental parasite density in this study
was 41.6  38.5/ml, while the mean peripheral parasite density was
45.0  32.7/ml. The low mean parasite density may be explained by
some favorable characteristics of the study population. The majority
of the women had their antenatal care at the teaching hospital (85.6%)
and received adequate doses of IPTp (71.8%). Again, more than 80% of
those who had fever in the antenatal period were effectively treated
for malaria. All these factors may account for the low parasitemia
observed in this group of women.
Identiﬁcation of risk factors for placental malaria is essential as
it will help program managers implement policies that effectively
utilize the scarce resources to reduce the burden of the disease.
Although gravidity was not a signiﬁcant factor in this study, it
should also be noted that the parasite density decreased
consistently with increasing parity. This consistent decrease in
parasite density was not associated with increasing age. It
therefore suggests that parity may be a more important predictor
of severity of placental malaria than age. The placenta is an organ
that develops during pregnancy so that a primigravida who has
acquired some immunity against malaria would not have
developed immunity against the CS-A binding parasite population.
Having a febrile illness in pregnancy was identiﬁed in the
univariate analysis as being a signiﬁcant risk factor for placental
malaria, in agreement with a previous ﬁnding of Parekh et al.,15
although this factor was not statistically signiﬁcant in the
multivariate analysis. In malaria endemic regions, febrile illnesses
are usually treated as malaria in the initial stages. This studyidentiﬁed the non-use of IPTp, non-use of ITN, rural residence, and
hemoglobin genotype AA as signiﬁcant determinants of placental
malaria.
Similar predisposing factors have been documented in previous
studies. In Maiduguri, northeastern Nigeria, the non-use of IPTp
was a signiﬁcant risk factor for placental malaria.3 A similar ﬁnding
has also been made by other researchers.9,16 Intermittent
prophylactic treatment of malaria is widely utilized in current
obstetric practice. Its use is based on the assumption that in
malaria endemic regions, asymptomatic women have a level of
parasitemia in them. The aim therefore, is to clear this burden of
parasites at predetermined times during the pregnancy. Evidence
has shown that the use of IPTp clearly reduces the prevalence and
severity of malaria in pregnancy, including placental malaria.
The ﬁnding of a signiﬁcant association between rural residence
and placental malaria in these women is an important one that
may affect program designs and implementation. Most of the
developmental programs are concentrated in the urban cities so
that the rural dwellers are likely to live in dirty environments.
Although Cot et al. did not study placental malaria, they did ﬁnd
that malaria was more common among pregnant women who
lived in peripheral districts of Burkina Faso than in those who lived
in the central districts.17 Previous works have shown that the use
of ITNs is an effective strategy for reducing the burden of
malaria.3,18 Although the non-use of ITNs did not reach statistical
signiﬁcance in the univariate analysis, its effect became signiﬁcant
when subjected to multivariate analysis. More interestingly, the
non-use of ITNs was signiﬁcantly associated with higher para-
sitemia.
In this study, 95 women (26.03%) were co-infected with HIV
and placental malaria. Infection with HIV has been shown to
increase the prevalence of placental malaria and worsen the
pregnancy outcome.19–22 The reduced immunity in women
infected with HIV undermines their ability to ﬁght the malarial
infection. On the other hand, placental malaria encourages
transplacental transfer of HIV, thereby increasing the rate of
mother-to-child transmission of HIV. In this study, however, HIV
infection was not a signiﬁcant factor in the multivariate analysis.
This ﬁnding is rather unexpected, but may be related to the quality
of care given to HIV-positive pregnant women; the study site is a
national centre for prevention of mother-to-child transmission of
HIV. The effect of ARV drugs was also shown in this study. Although
more subjects who did not receive ARV had placental malaria than
those who did, this did not reach statistical signiﬁcance (p = 0.515).
However the mean parasite density was signiﬁcantly higher in
those women who did not receive ARV drugs than in those who did.
These ﬁndings are expected because ARV drugs increase the CD4-
positive cells in HIV-positive individuals and thus enhance their
immunity to ﬁght malaria.
The major strength of this study was the utilization of
histological analysis, which has been shown to have a superior
detection rate compared to thick blood ﬁlms. Another strength of
this study was that the sample size was adequate for the study
population. The interpretation of the study ﬁndings should,
however, consider some limitations of the study. The study was
done at a tertiary health facility that is more likely to be accessed
by women of high socio-economic class. The rural poor dwellers,
who are more likely to be infected with malaria, are more likely to
attend maternity homes and smaller private clinics. A study design
that includes the different health facilities would be able to
identify the population characteristics more precisely. However,
the ﬁndings of the present study are still relevant, as they have
thrown light onto the burden of the condition as well as the
superiority of histological diagnosis of placental malaria over thick
blood smears. The study has also demonstrated the usefulness of
the recommended control measures.
I.U. Ezebialu et al. / International Journal of Infectious Diseases 16 (2012) e860–e865 e865In conclusion, this cross-sectional study has documented a high
prevalence of placental malaria and demonstrated that the mean
parasite density was inversely related to parity. Signiﬁcant factors
associated with placental malaria were also identiﬁed. Apprecia-
tion of these signiﬁcant factors will assist program managers in
implementing the strategies for the prevention of malaria in
pregnancy.
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